Effects of methylmercury and trimethyltin on cardiac, platelet, and aorta eicosanoid biosynthesis and platelet serotonin release.
The effects of two organometals on heart, platelet, and aorta prostaglandin biosynthesis were examined in vitro. Methylmercuric chloride (MMC, 39-796 nM) increased the biosynthesis of thromboxane A2 (TxA2) and prostacyclin (PGI2) in the heart and stimulated the biosynthesis of PGI2 in incubates of aorta rings. The aorta biosynthesis of PGI2 was monitored by its inhibition of platelet aggregation and serotonin [5-hydroxytryptamine (5-HT)] secretion, while the metabolites 6-keto-PGF1a and TxB2 were quantified by radioimmunoassay. In platelet experiments, low concentrations of MMC (5 microM) enhanced aggregation to adenosine diphosphate (ADP) and at high concentrations MMC (50-100 microM) directly stimulated aggregation and 5-HT secretion. These effects of MMC were inhibited by nonsteroidal antiinflammatory drug, thromboxane synthetase, and phospholipase A2 inhibitors. Trimethyltin (TMT), another highly toxic organometal, had no effect on prostaglandin biosynthesis in either heart or aorta incubates. TMT did not increase platelet aggregation responses to ADP, nor did it directly trigger aggregation. At moderate concentrations, TMT (20-45 microM) slightly depressed ADP aggregation; however, this was paradoxically associated with increased 5-HT secretion. In platelets pretreated with either NDGA or ASA, TMT in the absence of aggregation enhanced 5-HT secretion in response to ADP. TMT, unlike MMC, did not stimulate platelet TxB2 biosynthesis from exogenous [3H]arachidonic acid, whereas MMC stimulates heart, vascular, and platelet eicosanoid biosynthesis. TMT, unlike MMC, does not directly activate the arachidonic acid cascade.